paper. Obviously there are three factors which may influence the blood-pressure reading, viz.
(1) The tissues superficial to the artery which is comnpressed.
(2) The arterial wall.
(3) The blood-pressure within the artery. The influence of the tissues superficial to the artery may be dismissed in a few words, for von Recklinghausen has shown conclusively that with a sufficiently broad cuff (12 cm.) the diameter of the limb compressed (within the limnits ordinarily met with) does not affect the reading. His results have been substantiated and are generally accepted [4] .
As regards the second factor, however, it must be admitted that nearly all the skilled observers who have investigated in this branch of clinical medicine have until recently somewhat unaccountably assumed that the resistance due to the arterial wall is a negligible factor. This is perhaps largely the result of some post-mortem observations of von Basch, who showed that the pressure required to close the normal empty radial artery scarcely amounts to 1 mm., and even for sclerotic arteries is not much above 5 mm. [1] . Indeed so prominent an authority as Janeway says "that a sclerotic vessel may offer considerable resistance to compression is a common belief which I do not think is justified" [2] .
Dr. William Russell was, I believe, the first observer to bring forward any reasons in favour of the arterial wall (especially as the result of hypertonic contraction) exerting an important influence on blood-pressure readings, and the arguments he adduces, although not of the nature of proof, are most suggestive; and indeed there can be no doubt that the important and illuminating work of this physician has not received the attention which it deserves. He points out that " it is a matter of common knowledge that the compressibility of a tube depends upon the thickness of its wall, and the relation between that and the size of its lumen" [5] . By means of an artificial schema of the circulation in which the arteries were represented by rubber tubes Russell showed that a very definite amount of pressure beyond that necessary to overcome the pressure of the contained liquid was necessary to obliterate the lumen of such a tube [6] . He arrives at the conclusion that " the two factors in the determination of arterial pressure or compressibility, as measured by the instruments in use, are (1) blood-pressure, and (2) the thickness of the wall and the proportion it bears to the lumen" [7] . Dr. George Oliver inclines to the same view, for he states: "My observations have demonstrated to me that the thickened arterial wall in arterio-sclerosis has a greater effect in disturbing the accuracy of the readings of the arterial pressure obtained by the armlet method than is usually supposed" [3] . He arrived at this conclusion partly owing to discrepancies in the readings in the arm and forearm in cases of arteriosclerosis, and in part from the fact that in these cases the haemodynamometer and armlet method yield different readings of systolic pressure.
At a recent meeting of the Section Drs. Herringham and Womack read a paper on " Experiments on the Value of the Sphygmomanometer as a Test of the Blood-pressure," the experiments being made on various arteries removed from dead bodies. They concluded that " when using the sphygmomanometer we must bear in mind that the resistance of the wall of the brachial artery may vary from 4 mm. to 34 mm. Hg.; that the readings of the instrument represent the sum of the bloodpressure, together with the resistance of the artery, and that we have as yet no clue which will enable us to analyse this total into its two component parts." It should be obvious, however, that the results of observations on post-mortem arteries cannot be conclusive, for the matter is not less a vital than a physical one.
If high blood-pressure be a cause of arterio-sclerosis we should expect to find that in cases of this condition the arteries of the lower extremities, which are, owing to the influence of gravity, subjected to a far higher pressure than those of the arms, would present more advanced changes than those of the arms. Indeed, Dr. Savill has found that this is the case. He states that " the media of the arteries of the lower extremity were nearly always more hypertrophied (or presented a more advanced stage of degeneration) than those of the upper extremities. The major distribution in the lower extremities suggests the explanation that gravity throws more strain upon these latter" [8] .
In the following investigation clinical observations by the method of circular compression were made on the leg and arm of the same patient in a number of cases of high blood-pressure.' In all of these cases in which the arteries of the leg and foot could be felt these were found to ' It might be asked what is the evidence of high pressure in these cases, granting the conclusion arrived at in the present paper, viz., that the instrumental readings are vitiated by alterations in the arterial wall. I think, however, we may take it as certain that in cases such as those of my series, in which the readings are markedly above normal, there is high blood-pressure, and that the record cannot be solely due to increased resistance of the arterial wall. There were, moreover, in most of my cases, the clinical evidences of high arterial pressure. be abnormally resistant, being more so than those of the upper extremity; and there was also in nearly all of them marked thickening in the arteries of the upper extremity.
A certain number of cases of normal or low blood-pressure, in which the arteries presented no clinical evidences of disease, were investigated in the same manner in order to afford a basis of comparison; and, lastly, a few patients in whom the superficial vessels were obviously thickened, but in whom the pressure was not high, were likewise observed.
I have to thank Drs. J. K. Fowler, W. Pasteur, W. E. Wynter, and A. F. Voelcker for permission to publish the records of those cases which were under their care. I have also to thank my friend and colleague, Dr. E. H. Colbeck, for many valuable suggestions as regards the subjectmatter of the paper.
CONCLUSIONS.
These observations show that resistance due to the arterial wall may .markedly influence the readings, for the following reasons:
(1) In cases of definitely high arterial blood-pressure observations. takefl in the leg yield in nearly all cases markedly higher systolic readings than those taken in the arm of the same patient (the limb in both observations being, of course, at the level of the heart); further, the most marked differences between the systolic arm and leg readings occur in the cases of highest blood-pressure. On the other hand, the diastolic readings in the leg are identical with those in the arm.
(2) Such a difference between the systolic arm and leg readings is. the exception in cases of normal or low blood-pressure without obvious arterial thickening.
(3) Inasmuch as the blood-pressure in the leg cannot be higher than that in the arm (the limb in both cases being at the level of the heart), and seeing that the influence of the tissues superficial to the artery may be neglected, it necessarily follows that the difference between the arm and leg readings can only be due to some abnormal condition of the arterial wall, and is, in fact, a numerical measure of the amount of force necessary to overcome the resistance of that wall.
(4) The conclusion that the abnormal condition of the arterial wall is a direct result of the increased blood-pressure would seem to be inevitable, for the only obvious difference between the conditions to which the arteries of the lower extremities and those to which the arteries of the arms are exposed in daily life is that the former are subjected to greater hydrostatic pressure from a higher column of blood than are the latter.
DETAILS OF METHOD OF INVESTIGATION.
The instrument used for the majority of the observations was the latest form of compressed-air hEemomanometer of Oliver, in which the Riva-Rocci method is adopted. A few observations were, however, made with Stanton's modification of the same method (viz., Nos. 1 and 10 of the high-pressure cases, and No. 4 of the series of arterial thickening without high blood-pressure). In all cases Oliver's improved armlet (12 cm. breadth), of which the outer cover is composed of three sections, so as to be capable of adjustment to the fusiform-shape of the forearm, was used, with the single exception of No. 1 of the highpressure cases, in which Martin's armlet (12 cm. breadth) was employed. The observations on the lower extremity were made on the calf, the pulse in the anterior or posterior tibial artery being felt.
As before stated, care was taken that the part of the limb on which the observation was being made was at the level of the heart, so as to eliminate any error due to the influence of gravity. The patients were invariably in the recumbent posture. Care was also taken that cedema was absent, as the presence of this condition vitiates bloodpressure readings. The results are recorded in millimetres of mercury.
The numbers in the last column are those showing the difference between the mean systolic pressure reading in the arm and forearm, and that in the leg. In those cases in which the pressure reading in the leg was lower than that in the arm this number is given as a minus quantity. Abbreviations: syst. -systolic pressure; diast. diastolic pressure.
Of the twenty-one high-pressure cases all except two (Nos. 11 and 12) show a higher systolic reading in the leg than in the arm, the average difference being upwards of 32 mm. If we consider the nine cases in which the average arm readings are above 185 mm., the result is even more striking, the average difference actually reaching the high figure of 44 mm. This increased difference in the cases of highest blo^d-pressure is precisely what we should expect on the assumption that arteriosclerosis owes its origin to high blood-pressure, for the height of bloodpressure being more pronounced in these cases, its more accentuated effect on the arteries of the lower than on those of the upper extremity (as revealed by the more marked difference between the haemomanometer readings) would naturally result, owing to the greater hydrostatic pressure to which the former are exposed.
In regard to the diastolic pressures it will be found that the average reading in the leg measurements is practically identical with, being slightly less (1,9 mm.) than, that in the arm. This is in accordance with what one would expect, seeing that the diastolic reading can be in no way affected by arterial resistance.
The ten cases of normal pressure with no arterial change stand out in marked contrast to the high-pressure series. It is true that in four instances (Nos. 1, 4, 5 and 9) the systolic reading in the leg is higher than that in the arm; but in only two (Nos. 4 and 9) of these is the difference marked, and in one (No. 5) it is quite insignificant. The average difference between the arm and leg readings of this series is less than 2 mm.
Last of all, in regard to those cases which showed clinical evidence of arterial thickening, but no high blood-pressure. In these no general excess of systolic reading in the leg above that in the arm is observable, for No. 4 is the only case to show a marked difference. Inasmuch as the arterial thickening in these cases is not the result of high bloodpressure, there is no reason why it should exhibit any special preference for the leg vessels as opposed to those of the arm; rather one would anticipate that it would be irregular in its distribution; and this is entirely in accordance with the results. I submit that the results of this investigation point overwhelmingly to the conclusion and, indeed, can be explained by no other hypothesis than that the blood-pressure readings are markedly influenced by the condition of the arterial wall; and, further, that the fact of the mnore marked arterial changes (whether these be due to actual sGlerosis or to hypertonus, or to a combination of these two factors) in the lower than in the upper extremiti'es, as revealed in high-pressure cases, affords weighty evidence' that high blood-pressure is a cause of arterial thickening.
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Mean difference between systolic readings in arm and leg, 32-3 mm.; mean difference between diastolic readings in arm and leg, 1-9 im. (leg reading lower than arm reading). Mean difference between systolic readings in arm and leg, 1-7 mm. ; mean difference between diastolic readings in arm and leg, 2-2 mm. (leg reading lower than arm reading). The CHAIRMAN (Dr. T. H. Green) said the pressure of the blood within the vessels was such an all-important factor in clinical medicine, and the difficulty of estimating that pressure appeared to be so great, that contributions such as had been heard were specially valuable. On behalf of the Fellows, he congratulated Dr. Williamson upon his work and thanked him for his paper. It was very important, as the author said, to determine how far the pressure readings were influenced by the condition of the vessel wall. On that question there was no very definite agreement among the various workers on the subject. Much had been done in the last few years, but there yet remained much to learn. And while waiting for that further information, many of them had to be guided by their unaided senses. When the bloodpressure was much increased, and the arteries were markedly thickened, the facts could be recognised by the unaided finger. He thought there was rather a danger at the present time of depending too exclusively on instrumental aids, and he thought they would be wise not to neglect unaided clinical observation. Even when they had got the most perfect instruments, without clinical skill they would fall far short of what they ought to be. He was sure Dr. Williamson wished his work to be criticised, and there were several well-known authorities who were competent to do so.
Dr. W. P. HERRINGHAM reminded Fellows that he recently contributed a paper on the subject to the Section (p. 37), and it was one in which he took much interest. On that occasion Dr. Leonard Hill suggested that many of Dr. Womack's and his (Dr. Herringham's) results were due to a mistake; that although the arteries on which they worked were removed from the body, they were not really dead, and still remained contractile, so that much of the resistance of the arterial wall was due to a vital contractility remaining in the artery. He allowed, at that date, that he had not taken sufficient trouble to eliminate that; his impression had been that that factor would have been eliminated twenty-four hours after death, and it was only shortly before he read his paper that he discovered that such was not the case. He had not then sufficient time to institute fresh proceedings, but since then he had been experimenting with arteries which, first, had been removed from the body twenty-four hours after death, and, secondly, had been kept for three days in a solution of 1 per cent. sodium fluoride, as recommended to him by Professor Macwilliam, who had done a great deal of work on the subject and who thought the arteries might then be regarded as dead. And he found that even arteries so treated still gave in some cases, just as they did in his previous experiments, high-resistance readings. He had arteries which gave the following readings: 8, 13, 5, 4, 6, 12, 15, 22 mm. Hg. He thought that was enough to show that there was something in the artery itself quite apart from contractility, because it was not every case which gave a high resis-tance due to what he took to be the arterial wall; it was so in two cases out of seven: one with 18 mm. and the other with 15 mm. of mercury, due to what he claimed was the resistance of the arterial wall. Secondly, he had recently been experimenting, in a way which Dr. Leonard Hill showed him, with simultaneous readings from the arm and leg, testing the two pulses at the same moment. And he found, just as Dr. Williamson found, that when there was a very high resistance, 200 mm. or thereabouts, the leg resistance was much higher than that of the arm; that the legs took 30 mm. or 40 mm. more to compress them above that necessary to compress the arms. He was much puzzled by the whole thing. Therefore he thought it necessary to take every precaution to see whether that particular experiment was correct. Dr. Leonard Hill had made experiments which seemed to point in the opposite direction. He (Dr. Herringham) therefore tried with the sphygmograph to see whether it was due to his being unable to feel the radial pulse, and whether it was really persisting longer than he thought it was. But it was the same with the Mackenzie sphygmograph, which he regarded as the best, it having a big lever the smallest movement of which could easily be detected. He found it stopped at the point he thought it stopped at before, but he could still feel the pulse going on in the foot as plainly as possible after the sphygmograph had failed to register the pulse in the wrist. At his invitation Dr. Williamson examined a patient at St. Bartholomew's Hospital, and he had kindly allowed Dr. Herringham to see the arm and leg readings which he made. They showed a difference between left arm and left leg of 36 mm., while the difference between the right arm and leg was 72 mm. That man died, and he took out his arteries, and, after keeping them three days in the solution referred to, found there was a difference of over 60 mm. of mercury between the leg and arm on the right side, but much less on the left. It was very much what Dr. Williamson had arrived at during life.
The experiments were rough, but the results were such as to be striking. He had another patient, who was now dying, and in whom he had been able to estimate the difference between the arm and leg during life. It would be interesting to him to see whether the same difference held in the arteries after death. If so, he thought it went some way to prove that the results they were getting were not the results of bad observation. He thought the results after death were valuable corroborations of the clinical data during life. It was only one case, and it was only interesting in so far as a single case could be. Dr. LEONARD HILL, F.R.S., said he desired to lay before the meeting two points of view. The first was as to whether the difference between the arm and leg really existed. The determination of that really required a great deal of work, because there were differences between the results of various observers which needed explanation. Did a difference really exist between the arm and the leg, or was it a matter of experimental error in the observations? In the patient whom Dr. Williamson brought up for test, the first time Dr. Herringham raised the pressure, when the leg was stretched out forcibly in a line with the body, the pulse in the leg persisted after it had disappeared in the arm. There seemed to be a difference of 20 mm. to 30 mm. between the two. Then he (Dr. Hill) put the leg in a more relaxed position, so as to be sure there was no muscular spasm, and on doing that he got conflicting readings-at one minute it seemed that the leg was persisting when the arm had ceased, and at another the reverse was the case, as the pressure oscillated up and down, and it seemed that there was no definite conclusion to be drawn from that series of observations. It was most important that there should be absolute muscular relaxation. During the last few weeks he had not been able to do any work on that question, but Dr. Holtzmann, of the London Hospital, had been carrying out work for him. Dr. Holtzmann said that when he first started takinig cases of high pressure those above 140 mm. or 150 mnm.sometimes the leg reading was the higher, sometimes the arm. To test his instruments he tried taking simultaneous readings of right and left arms and found one of his armlets always gave a higher reading than the other. He traced that to the fact that there was tubing of a more resistant type on one armlet than on the other, so that part of the pressure was exerted in dilating the tubing rather than the bag. That showed how easily instrumental error might arise. Having got the instruments in order, he found that the arm and leg pressures were practically equal when the l)atient was horizontal, in cases below the normal, and normal, and above the normal. But in all those cases there was obvious arterial degeneration; in one case of very high pressure there was a marked difference in the two readings, agreeing with Dr. Herringham and Dr. Williamson arm 240, leg 300 (about). But Dr. Holtzmann said he did not think the case proved anything, as the readings were difficult to take, because long before the pressure reached 300 the pain produced caused muscular contractions, whichl sometilmies even emptied the mercury out of the manometer, so that very high-pressure readings must be taken rapidly, owing to the pain caused ; it was uncomfortable to have the circulation stopped with the pressure so high. He (Dr. Hill) had insisted that all the readings must be taken simultaneously; to take them successively on the general blood-pressure was not any good. The result of obstructing the leg might be less or more than that of obstructing the arm. Again, in these cases of degenerate arteries, the systoles were constantly varying in strength; they did in the patient now present, and Dr. Holtzmann found the same thing; there might be a difference of 40 mm. or 50 mm. between different systoles. The way to carry out the simultaneous readings was to have one armlet on the posterior tibial and one on the brachial, both connected to one manometer, to put the pressure in both armlets up at once, and note when the disappearance of the pulse took place, seeing that the limbs were in the relaxed position. The first reading must not be taken, because it might possibly require more pressure to open up one bag than the other. He read the pressure several times, putting it ul) and down by a few millimetres till the pulse just disappeared or reappeared. Tlle sustained compression of the artery led it to relax and diminished the chance of error coming in from the rigidity of the wall of the artery. The readings taken by Dr. Williamson on normal subjects were of a puzzling character. He (Dr. Hill) had tested large numbers of normals, but had never found those differences in arm and leg. It was a stock experiment among his students in the laboratory to demonstrate the influence of gravity on the circulation. They first found that the pressure in the arm and leg in the horizontal position was the same; then they stood upright and noted the difference between arm and leg, which, roughly, equalled that of the column of blood which separated the two points. That difference always came out within a few millimetres of mercury. But Dr. Williamson showed differences of 20 mm. and 30 mm.-sometimes a positive and sometimes a negative difference-and adopted the unscientific proceeding of allowing the positives and the negatives to neutralize each other, and so bring out an average difference of 1'7 mm. lie had not himself come across any large differences in high-pressure cases and cases of degenerated arteries. He had tested a fair number of cases with one arm up and one down, and he found that the gravity difference came out: one pressure was greater than the other by the pressure of the column of blood separating the two armlets. Probably the difference between himself and Dr. Williamson turned on the question of method. There was another way of testing whether the sphygmomanometer was correct or not, namely, by the venous method which he (Dr. Hill) had suggested; they had done that on several cases of high pressure, recently on one of 190, which gave correct readings. As he described to the Section two or three months ago, the method was to put on one armlet and raise the pressure until obliteration of pulse was brought about. Suppose 150 mm. was found to obliterate the artery and stop the pulse, he lowered the pressure in that armlet to 145 and kept it at that figure; the blood then continued to come through and the veins filled up, and they could be felt to be getting more tense as the pressure in them rose. He wanted to measure what the pressure would rise to in the veins. No one would suggest that it required any pressure worth mentioning to flatten out a superficial vein; while keeping the first armlet at 145 he put on a second one, and raised the pressure in this to above 145; then, selecting a suitable Yein above this armlet, he stroked it empty as far as the next valve, then rapidly released the pressure in the armlet until the vein just filled from below. The moment the vein filled his colleague read the pressure in the manometer; by that means the pressure in the veins was read, and it was found that the pressure there rose just to the blocking pressure-145 mm. It could not rise beyond-that would be contrary to all the laws of physics. As 150 was found to obliterate the artery, clearly the obliteration pressure was only in error 5 mm. That would be found to be a corroborative method of testing whether the sphygmomanometer was in error. So far he had found no reason to doubt the general accuracy of the readings. Except in one case, Dr. Herringham's figures taken after death bore no relation to the very great differences which Dr. Williamson brought out. Post mortem, one could throw an artery into an extraordinary degree of contraction. He had taken the carotid from an ox and scratched it, and took another and froze it and relaxed it; and one had been 5 mm. or 6 mm. in diameter, while the other had shrunk to 2 mm. An artery injured by a surgeon at operation shrank up, and the same occurred from injury during life. Dr. Williamson's figures were held to show that it occurred in life, and he supposed that was what Dr. William Russell suggested, and that therefore the instruments were in error. At present, however, he (Dr. Hill) failed to accept that conclusion. His venous test supported his contention that the instrument read correctly, and he could not admit at present that those differences occurred between arm and leg pressures taken in the horizontal posture; but he did not deny that they might occur, and he was still looking for them. If they did occur, it did not prove that the instrument was in error, because it was well known from experiments carried out in the dog that the systolic pressure, as measured by Hiirthle and others, was higher in the femoral than it was in the carotid; the crest of the wave was higher. He did not know why, unless it was an instrumental error; possibly the femoral could kick up the manometer better than the carotid. If it was not an instriumental error, how could one explain the systolic wave being higher in the femoral than in the carotid ? It had been suggested that the primary positive pulse wave went down to the perip'hery and was a swing back as a reflected wave, and that in the femoral the crests of those two waves met, and one was piled upon the other. In the carotid the crest and trough met. Another suggestion was that the arteries had a propulsive power; that the aorta might force on the blood by the propulsive power of its own coat. There was no evidence of that. He relied on his venous test and gravity tests. He asked that the gravity difference might be taken with the subject first in the erect, then in the horizontal posture, and lastly with the legs elevated, and if that came out he thought it showed that the instruments were reading truly. The gravity difference came out well in the laboratory, and students constantly obtained it.
Dr. HERRINGHAM desired to add a word of explanation. Dr. Leonard Hill said none of his (Dr. Herringham's) results came out anything like those given on the board. That was true, but he did not select his cases; he took them just as they happened to come into the post-mortem room. Only one of the cases was of very high pressure, and there he did get a very marked difference. But Dr. Williamson's were selected high-pressure cases. That explained why his (Dr. Herringham's) post-mortem readings did not show differences to that extent.
Dr. C. 0. HAWTHORNE said he supposed all would admit that the condition of the arterial wall must play some part in determining the reading of the manometer. The question was as to whether this factor was or was not of clinical importance. If Dr. Williamson's readings were correct, the state of the arterial wall played an important part in the determination of the reading. Dr. Williamson would agree that his observations at present were limited to a comparatively small number of cases, and that they showed results so perplexing as to demand confirmation by other observers. .He had said that the condition of the superficial tissues might be disregarded, but he (Dr. Hawthorne) doubted that. The absence of contractions from the muscles of the limb is not easy to guarantee, and to state the exact moment when the pulse disappeared from the wrist ig not always easy. It is still more difficult to be quite certain of the exact point of disappearance when trying to feel the pulse in the lower limbs; therefore from these observations errors due to the personal factor could not wholly be excluded. Further, as Dr. Leonard Hill had said, the strength of the systole is not always a constant quantity. Consequently, what was one to say was the actual blood-pressure if the point of disappearance of the pulse in different systoles varied? He showed a pulse tracing which exhibited typical pu5lsuts alternans, the vessel ileeding for complete suppression of the pulse 175 mm. of mercury, while the weaker wave disappeared at a pressure of about 140 mm. If the sphygmometer measured the blood-pressure, what was the blood-pressure in this individual patient? He also showed two contracted sphygmograms-one a typically high-tension pulse, and the other a typical low-tension or dicrotic pulse. Yet the measurement of these by means of the ordinary blood-pressure instrument was identical--namely, 175 mm. of mercury. In another typically dicrotic pulse which Dr. Hawthorne showed the reading was 130 mm., while a tracing from a case of Addison's disease had the typical high-tension characteristics, yet the sphygmometer reading was only 80 mm. The differences of opinion expressed on the matter by different physicians made one ask whether the discussion as to the contribution made by the vessel wall to the reading of the sphygmomanometer was really of much clinical importance. In defining blood-pressure in the terms of the sphygmomanometer, they were presenting, at best, a partial and incomplete picture. For whilst possibly the sphygmometer might iecord the maximum distending force acting on the inner surface of the arterial wall, it contributed nothing to the question whether the strain on the artery with such cardiac systole was of long or short duration. It left out of account, in other words, the state of the peripheral arterioles. This question of the peripheral arterioles was in danger of being forgotten in the concentration of energy on the other factors which had been discussed. He urged that if the circulatory conditions were to be properly presented in a numerical or graphic fashion, it was necessary to have not only the reading from a sphygmomanometer, but also to present a sphygmograph tracing. And it was here that the educated finger found its value and justification, for while being less impressive and, perhaps, less exact than the two instrumental methods, it was able to appreciate at one and the same time both those features of the pulse of which the sphygmomanometer and the sphygmograph gave separate records.
Dr. LEONARD HILL desired to say, in reference to Dr. Hawthorne's remarks, that the influence of posture, together with the sphygmomanometer, enabled one to get a recognition as to the condition of the circulation-not only as to the systole, but as to the peripheral circulation. The pressure in the brachial in the normal young man was maintained at about the same level in the erect, inverted, and horizontal postures. By studying this in patients information could be gained as to the condition of the vascular system. Dr. WILLIAMSON, in reply, said he did not say, as Dr. Hawthorne stated, that the superficial tissues could be disregarded, but that with a sufficiently broad band they could be disregarded. There were only three influences which could bear on the results of his observations by the Riva-Rocci method-namely, the arterial pressure, the resistance of the superficial tissues, and the resistance of the arterial wall. The first two could be excluded, as everyone agreed, so the question was simply whether or not his observations were accurate. Dr. Leonard Hill had criticized some of his observations from the point of view of there being a great difference between the leg and arm observations (in normal cases). But the observations on those people were not taken simultaneously. The fact that the average diastolic readings of arm and leg, in both high and low pressure cases, differed by not more than 2 mm. sufficiently proved the accuracy of the observations. But since he wrote the paper he had taken simultaneous arm and leg observations on eight high pressure cases, and these bore out the results he obtained before. His clinical assistant and he took several observations; first one reading the manometer and the other observing the pulses, and then changing the other way round. The armlets were also changed, so that there could be no error due to possible differences in these. The results obtained were consistent. In one case there was a difference of considerably over 20 mm. between the arm and the leg, and several observations brought out the same result. Five of the cases gave distinct differences on one or both sides. In one case the arm readings came out higher than those of the leg, but in every single case his clinical assistant confirmed his observations. He would be glad to allow any Fellow to examine his cases if he wished, and he would be specially glad if Dr. Hill would do so. He had on several occasions observed that at one time there would be a very great difference between the arm and leg readings, and at another time a much less or no difference, and that was particularly so in cases of marked and obvious arterial degeneration. Dr. William Russell had laid stress on the fact that selerosed vessels were specially prone to hypertonic contraction, and his observations confirmed Dr. Russell's in that respect. Dr. Hill, Dr. Herringham, and he, observed the left arm and left leg readings of one patient, and they all agreed there was no marked difference on that side. Next day he (Dr. Williamson) examined the right arm and leg of the same patient, and there was an average difference of 70 mm. between the readings. He was glad to hear that Dr. Herringham had confirmed that by post-mortem examination. In answer to Dr. Savill, he compared the condition in the arm and leg vessels by digital examination. In practically all the cases the arteries of the leg felt distinctly more rigid than those of the arm. Dr. Hill said that often one armlet might give a higher reading than the other, and he (Dr. Williamson) obviated that by changing the armlets over.
Dr. Williamson would like to say that he had originally been distinctly biased against the view that the arterial wall exercised any appreciable influence on the blood-pressure readings, and it was chiefly as the result of a conversation with his colleague, Dr. E. H. Colbeck, that he devised the above method of proof.
